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METHOD OF DERMAL PROTECTION 



This invention relates to a method of dermal protection and in particular to a method 
of demial protection following contact between the skin and a composition containing a 

S bipyridylium herbicide. 

The term *'dermal imtection" as used herein means a reduction of the adverse 
consequences of contact between the skin and a composition containing a bipyridylium 
h^bicide. Such adverse consequences include, but are not limited to, skin irritation and 
acute dermal toxicity. Improved dermal protection noiay result firom a reduction of dermal 

10 penetration of the bipyridylium herbicide or otherwise but in general a reduction of dermal 
penetration is indicative of improved dermal protection. It is to be understood however that 
the present invention results in an improved dermal protection with respect to bipyridylium 
herbicide formulations, including potential skin irritants conventionally contained in such 
formulations, and is not dependent on the mechanism by which such protection is actually 

15 achieved. Adverse skin irritation and acute dermal toxicity reactions generally arise from 
contact, and in particular prolonged contact, with the herbicidal concentrate prior to dilution 
as opposed to the herbicidal spray after dilution. 

Bipyridylium herbicides have been registoied for agricultural use for very many years 
and may be used safely and effectively if the manufacturers label reconmiendations are 

20 followed. Suitable precautions against accidental contact with the skin are recommended. 
Regulatory authorities assess the potential hazard arising from skin contact and categorise the 
composition accordingly. Skin irritation is defined in publicly available regulatory protocols 
currentiy in force in terms of the effects of exposure of skin to the agrochemical concentrate 
for a defined period, usually 4 hours. Following decontamination of the site of exposure and 

25 observation over a subsequent period, skin irritation is classified according to the regulatory 
criteria of National or International Regulatory Authorities such as the EU. Alternative 
methods for assessing skin irritation are being developed for regulatory purposes and 
otherwise and are also available the determination skin irritation potential. Dermal Toxicity 
is defined by the dose of the formulation (mg/kg) that evokes a systemic toxic response via 

30 the dermal route. Clearly any reduction in skin irritation or dermal toxicity is highly 
desirable. 
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In. EP 0467529 there is described a liquid aqueous hrabicidal composition comprising 
a salt of paraquat or diquat or a mixture thereof, in a concentration of at least 50 grams per 
Utre, in admixture with a suspension of ftom 10 to 400 grams per Utre of a magnesium 
trisilicate, the composition further comprising an emetic and/or purgative. The magnesium 
trisilicate forms a gel at the pH of the human gastric juice and the specification further 
discloses an aqueous Uquid heibicidal comprising: (i) a herbicidal component comprising a 
salt of paraquat or diquat, or a mixture thereof; (ii) a gelling agent that will gel at the pH of 
human gastric juice; and (iii) an emetic and/or a purgative; wherein the ratio of the herbicidal 
component to the gelling agent is ftom 1:1 to 20:1. The object of tiie invention is to reduce 
the possiWUty of harmful effects f ollowmg the ingestion of a bipyridyUum salt. Thus if a 
quantity of a composition according to the invention is ingested, the acidity of the gastiic 
juice (which varies within quite wide limits but has a mean value of about pH 1.92 for men 
and pH 2.59 for women) will cause the composition to gel in the stomach. Increasing the 
viscosity of the gastric contents slows down die rate of gastric emptying. The bipyiidyUum 
herbicide will consequentiy be trapped in the gel, and its movement from the stomach and 
into the absorptive small intestine will be impeded. The emetic present in tiie composition is 
absorbed relatively rapidly and will in a short time cause expulsion of the gel containing die 
bipyridylium herbicide by vomiting, thereby preventing the ingested herbicide from moving 
fiirttier down the gastrointestinal tract, where absorption of the bipyridylium compound 
would otherwise take place. In preferred compositions a purgative is preset in the 
composition, to assist in removing any non-absorbed bipyridylium herbicide which has 
passed from the stomach into the small intestine despite the action of the emetic. In the event 
of a bipyridylium composition according to die invention of EP 0467259 being ingested, tiie 
combined effects of the gelUng agent, emetic, and when included, the purgative, will 
substantially reduce the absorption of the bipyridylium compound from the gastrointestinal 
tract into the bloodstieam, and tfiCTeby to reduce die oral toxicity of the product 

The formulation described in EP 0467259 proved in practice not to be commercially 
viable. It was found essential to include a thickening or suspending agent to assist in keeping 
the particles of tiie insoluble gelling agent, magnesium trisilicate, evenly dispersed 
throughout the composition during storage and transport. However by its very nature the 
thickening agent increased the viscosity of the composition and a balance had to be struck 
between the problems associated witii a high-viscosity composition and tfie need to increase 



PPD 70214 

-3- 

viscosity to minimise settling of the solid inorganic gelling agent. In practice the balance 
proved an unhappy compromise in that the composition had relatively poor stability as 
regards settling of the solid gelling agent yet still proved excessively viscous resulting in 
difficulty in pouring and measuring the composition, difficulty in dispersing the composition 
5 effectively in water in the spray tank and difficulty in rinsing empty containers. Settling of 
the dispersed solid inorganic gelling agent may lead to a concentration gradient of 
magnesium trisilicate versus emetic such that if only a proportion of a container of 
formulation is used at any one time, the relative proportions of the ingredients present in the 
spray tank will not correspond to those intended and the safening effect may in consequence 
10 be far from than optimum. The preferred thickening or suspending agent is the xanthan gum 
sold under the tradename KELZAN and this is the sole suspending agent used in the 
examples. There is however a brief conmient that other suitable suspending agents include 
alginates. 

In WO 02/076212 it is disclosed that that alginates themselves are surprisingly 
15 effective pH-sensitive gelling agents for use with bipyridylium salt formulations when used 
as the pH-sensitive gelling agent. WO 02/076212 therefore discloses the use of an alginate 
as a pH-triggered gelling agent in the manufacture of a composition comprising a salt of 
paraquat, a salt of diquat or a mixture thereof, the composition fiirther comprising an emetic 
and/or purgative such that a pH-triggered gel effect takes place at the acid pH of human 
20 gastric juice. 

It will be understood that the inventions described in EP 0467529 and WO 02/076212 
are directed entirely to the mitigation of the oral toxicity of bipyridylium herbicide 
concentrate formulations when deliberately or accidentally ingested. The mechanism relies 
on the physical ejection of the gelled composition from the stomach by vomiting before it 

25 can be absorbed and by purgation to assist in removing any non-absorbed bipyridylium 

herbicide which has passed from the stomach into the small intestine despite the action of the 
emetic. We have now found that alginates have a surprising effect in reducing the skin 
irritation and/or dermal toxicity following contact between the skin and a bipyridylium 
herbicide composition. That effect is not to be expected given the teaching of 

30 WO 02/076212 and the entirely different mechanism by which alginate acts to gel at the pH 
of the stomach and is then physically ejected by vomiting. 
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According to the present invention there is provided a method of dermal protection 
following contact between the skin and a composition contaming a bipyridyUum herbicide 
which comprises incorporating an alginate in said conqaosition. 

The tenn bipyridylium herbicide includes paraquat, diquat and a mixture of paraquat 
and diquat. Paraquat and diquat are normally formulated in the form of agriculturally 
acceptable, water-soluble salts. The composition for use in the present invention is suitably 
an aqueous concentrate intended to be diluted prior to appUcation. 

Thus aqueous compositions according to the invention suitably contain at least 40 
grams per litre of paraquat or diquat or mixtures thereof (individually or in combination 
referred to herem as bipyridyUum salt) expressed as bipyridylium ion. The compositions 
may contain greater than 50 grams per litre, for example greater than 100 grams per litre of 
bipyridyUum ion. Compositions containing 200 grams or more per Utre may be prepared 
although a concentration of paraquat in excess of about 250 or 350 g/1 approaches the upper 
Umit where composition stability becomes a problem. In general compositions do not 
contain greater than 400 grams per Utre of bipyridyUum ion. 

Hie tram alginate as used herein means the class of natural block copolymers 
extracted from seaweed and consisting of uronic acid units, specificaUy l-4a, L-guluronic 
and l-4b, D-mamiuronic acid, connected by 1 :4 glycosidic Unkages. The general stiructure is 
illustrated in Figure 1 below. 

CXDOH 




Hgure 1 

The ratios of mannuronic/guluronic acid residues (M:G) vary depending on the algal source. 
Typically alginates are classified as being "high-G" or "high-M". Alginates are often sold in 
the form of the sodium salt but different commercial grades may contain varying proportions 

of residual calcium ion. 

The average molecular weight of the alginate is preferably from 5,000 to 250,000 for 
example 10,000 to 250,000, and in particular from 10,000 to 200,000 and more preferably 
from 10,000 to 150,000. The molecular weight of the alginate is reflected in tiie viscosity of 
its solution in water under a defined set of conditions. Preferred alginates have an average 
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viscosity in a 1% aqueous solution (referred to herein as the "1% Solution Viscosity") of 
from 2 to 2000inPas, for example from 2 to 1,500 mPas and especially from 2 to 1000 mPas 
and preferably from 4 to 450 mPas, for example from 20 to 400 mPas at 25^C as measured 
using an LV model of the BROOKFIHLD viscometer (Brookfield Engineering laboratory, 
5 Stoughton, Massachusetts) at 60 rpm with a number 3 spindle. 

The mechanism by which the alginate operates to achieve dermal protection is not 
undmtood and several alternative theories may be produced by way of explanation. It is 
clear however that, whatever the mechanism, it is very diffraent from that of the 'triggered 
ger described in WO 02/076212. In the first place, whilst skin may in some circumstances 

10 be mildly acidic, it is much less so than the stomach. The stomach is in effect an acidic 
container that receives the swallowed composition and on contact with the highly acidic 
gastric juice, the composition gels. This aids its removals from the body by vomiting. In 
contrast, the skin is a neutral or very nwldly acidic surface that is most unlikely to "trigger" 
any significant gelling action. Furthermore, when a liquid composition contacts the skin it 

IS will immediately start to dry out. Skin irritation results at least in part from the skin 

penetration characteristics of the bipyridyl from the residue left as the composition dries onto 
the skin. It is likely that the alginate has a skin protectant action as the composition dries on 
the skin but exactiy how this is achieved is unknown. 

A high viscosity of the formulation at its natural pH is positively undesirable for most 

20 applications and it is preferred that the viscosity of the fomiulation of the invention 

("composition viscosity") as measured using the method of Example 1 is below 200 mPas, 
for example from 10 to 100 mPas and preferably from 20 to 80 mPas. It will be recognised 
however that a high viscosity formulation, for example having a viscosity up to 300 mPas or 
more, may have utility in some specialised applications. The viscosity of the composition 

25 will of course depend on the totality of its content including any surfactants present. 



Examples of commercially available alginates suitable for use in the method of the 
present invention are shown in the following Table: - 



Alginate 


Monomer 
ratio 


Ca^ content 


1% Viscosity 

(mPas) 


Approx. molecular 

weight 


pHofl % 

solution 


MANUTEXRM 


high M :0 


low Ca", 0.4% 
max 


200-400 


120.000-190.000 


5.0-7J 


MANUTEXRD 


high M:G 


low Ca**. 0.4% 
max 


4-15 


12.000 - 80.0000 


5.0-7.5 
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KELGINHV 


highM.-0 


highCa*^, 
1.5% max 


600-900 


120.000-190,000 


6.4-8J 


KELGINLV 


highM:G 


highCa'*. 

1.5% max 


40-80 


80,000-120,000 


6.4-8J 


MANUGEL 

GMB 


highOiM 


low Ca". 0.2- 
0.5% 


110-270 


80.000-120,000 


5.0-7J 


MANUGEL 
GHB 


highO-Jtif 


low Ca^*, 0.2- 
0.5% 


50-100 


80.000-120.000 


5.0-7.5 


KELX:OSOL 


highM:0 


high Ca". 
13% max 


1000- 
1500 


120.000-190,000 


6.4-8.0 



An especially preferred alginate is that sold under the trade name MANUTEX RM. 
MANUTEX, MANUGEL, KELGIN and KELCOSOL are trademarks of ISP. The 
concentration of alginate in the composition will genially range from 3 to 50 g/1, for 
example from 5 to 15 gA and preferably from 5 to 10 g/1. Higher concentrations may be used 
if desired but may tend to increase the viscosity of the composition beyond what is 
acceptable in commercial practice whilst a concentration of below 3 g/1 may not provide 
sufficient dermal protection. If desired, the pH of the composition may be adjusted to about 
pH7 (for example between pH 4 and 9 for example between pH 6.5 and 7.5) using 
conventional pH adjusters such as acetic acid or sodium hydroxide. 

It is ^erally desirable to include one or more surfactants or adjuvants in the 
composition to improve the bioperfonnance of the herbicide. Such surfactants are well 
known to those skilled m the art and include cationic, non-ionic and anionic compounds. 
Examples are Usted in EP 0467529. The total surfactant concentration is preferably from 25 
to 200 g/1 of the composition, preferably from 50 to 150 g/1 for example from 50 to 70g/l. It 
will be appreciated that surfactants included to enhance biological performance may 
contribute to adverse demiatological effects. For example skin irritation may result directly 
from contact with the surfactant or by a mechanism in which the surfactant enhances the skin 
penetration of the composition. It is to be understood that the presence of alginate increases 
the dermal protection in respect of the composition taken as a whole, including the 
bipyridylium herbicide, surfactants and other components that may be present as described 
below. 
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Examples of typical anionic surfactants include a salt of an alkyl benzaene sulfonate 
such as sodium or magnesium dodecyl benzene sulfonate (commercially available examples 
include NANSA HS90/S); alkyl ethoxy carboxylates, for example those of general formula 
R(OCH2CH2)nOCH2C02H. where R = Cn-Cu alkyl and n = 6 to 12 (commercially available 

5 examples include EMPICOL CBF and EMPICOL CBL); 

disodium Cs to C20 straight or branched chain alkyl sulfosuccinates such as disodium lauryl 
sulfosuccinate and disodium isodecyl sulfosuccinate (conmoiercially available examples 
include AEROSOL A268); sodium di(C5 to €12 straight or branched chain) alkyl 
sulfosuccinates such as sodium dioctyl sulfosuccinate (commercially available examples 

10 include AEROSOL OT); sodium alkyl sulfosuccinates such as sodium lauryl sulfosuccinate 
(commercially available examples include TEXIN 128 P); sodium naphthalene formaldehyde 
condensates (commercially available examples include MORWET D42S); sodium methyl 
oleoyi taurate (conmiercially available examples include ADINOL OT64); ester carboxylates 
(conomercially available examples include EURACOL M, TA); phosphate esters 

15 (commercially available examples include CRODAFOS); TEA-PEG-3 cocamide sulfate 
(commercially available examples include GENAPOL AMS). 

Examples of typical non-ionic surfactants include nonyl phenol ethoxylates 
(commercially available examples include SYNPERONIC NP8); block copolymers of 
ethylene oxide and propylene oxide (commercially available examples include 

20 SYNPERONIC PE/F88); alkyl amine ethoxylate (conmiercially available examples include 
SYNPROLAM 35x15, ETHOMEEN C25 or T25 and NOVAMINE); ethoxylated linear 
alcohols (commercially available examples include LUBROL 17A17; other alcohol 
ethoxylates (commercially available examples include SYNPERONIC A range (11, 15, 20, 
etc), ATPLUS 245); and fatty acid ethoxylates (commercially available examples include 

25 CHEMAX). It may be noted that surfactants such as alkylamine ethoxylates are sometimes 
classified as cationic surfactants, but at neutral pH as in most compositions of the present 
invention they are properly considered to be non-ionic. 

Examples of suitable cationic surfactants include amine ethoxylates and alkoxylated 
diamines (commercially available examples include JEFFAMINE products). 

30 Paraquat is the common name of the l,r-dimethyl-4,4'-bipyridylium cation. Diquat 

is the common name of the l,l^-ethylene-2,2^-bipyridylium cation. Salts of paraquat and 
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diquat necessarily contain anions carrying sufficient negative charges to balance the two 
positive char^ on the bipyridylium nucleus. 

Since the characteristic herbicidal effect of a bipyridylium quaternary cation is 
independent of the nature of the associated anion, the choice of the anion is a matter of 
5 convenience, depending, for example, on cost. Preferably the anion is one which gives rise 
to a salt of convenient water solubility. Examples of anions, which may be mono- or 
polyvalent, include acetate, benzenesulfonate. benzoate, bromide, butyrate. chloride, citrate, 
fluorosiUcate; fumarate, fluoioborate, iodide, lactate, malate, maleate, methylsulphate, 
nitrate, propionate, phosphate, aUcylate, succinate, sulphate, thiocyanate, tartrate, and p- 
10 toluenesulfonate. The salt of the herbicidal bipyridyUum cation may be formed from a 
number of similar anions or mixtures of different ones. For reasons of convenience and 
economy, paraquat is normally manufactured and sold as paraquat dichloride while diquat is 
manufactured and sold as diquat dibromide. 

Since the characteristic herbicidal activity of a salt of a herbicidal bipyridyUum 
15 quaternary cation resides in the cation only, it is customary to quote concentrations of active 
ingredient and rates of application in terms of the amount of bipyridyUum quaternary cation 

unless oth«-wise stated. 

If desired the paraquat or diquat may be used in the formulation of the present 
invention in combination with another agrochemical active ingredient and in particular with 
another herbicide. Typical mixture partners for paraquat and diquat useful for incorporation 
in compositions of the present invention include ametryn, diuron, atrazine, glyphosate, 
butafenacil. metribuzin, prometryn, and terbutylazine. Many other possible mixture partners 
which may either be incorporated in a composition of the present invention or used in a tank 
mix with a composition of the present invention wiU occur to those skilled in the art. 
25 Representative examples include 2.4-D. AC304415. Acetochlor, Aclonifen. Alachlor, 

Amicarbazone, Aminotriazole. Azafenidin, BAS145138. Benoxacor. Bentazon, Bialophos. 
Bromoxynil, Butylate, Carfentrazone-ethyl, CGA 276854, Clomazone, ClopyraUd, 
Cloquintocet-metxyl, Cloransulam, Cyanazine, Dicamba, Dichlormid, Diclosulam, 
Diflufenzopyr, Dimethanamid, Fenclorim, Fentrazimide, Horasulam, Flufenacet. 
30 Flumetsulam. Humiclorac-pentyl, Humioxazin. Flurazole, Fluroxypyr, Huthiacet-methyl, 
Fluxofenim, Foramsulfuron, Furilazole, Glufosinate, Halosulfuron-methyl, Halosulfuron- 
methyl, Imazamox, Imazapyr, Imazaquin, Imazethapyr, lodosulfuron, Isopropazol, 



20 
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IsoxacWortole, Isoxaflutole. MCPA, MCPB, MCPP, Mefenpyr, Mesotrione, Metobenzuron, 
Metolachlor, Metostdam, MON4660, Nicosulfiiion, NO A-402989, Pendimethalin, 
Prinoisulfuron, Profluazol, Prosulfuron, Pyridate, Rimsulfiiion, S-Dimethanamid, 
Scthoxydim, S-glufosinate, Simazine, Slurtamone, S-Metolachlor, Sulcotxione, 
5 Sulfentrazone, Sulfosate, Terbutryn, Thifensulfuron and Tritosulfuron. 

It will be appreciated that, whilst the novel method of the present invention concerns 
inq)ioved dermal protection, corEq)ositions for use in the method of the invention will 
nomiaUy also be formulated to reduce the effects of accidental or deliberate ingestion and 
will generally contain conventional emetic. 
10 A variety of known emetics may be used in the compositions for use in the method of 

the invention. However, preferred emetics are those compounds disclosed in UK Patent No. 
1507407 for use in formulations of bipyridylium herbicides, and a particularly preferred 
emetic is 2-amino-6-methyl-5-oxo-4-n-propyl-4,5-dihydro-5-triazolo[l,5-a]-pyriim 

The amount of emetic used in the composition will vary depending upon the 
15 particular type of emetic used, but when an emetic of the class disclosed in UK Patent 

No. 1507407 is used, the concentration of emetic is preferably from 0.1 to 5 grams per litre 
of the composition. For a composition containing 200 grams per litre of bipyridylium 
compound, a concentration of 1.5 to 2.0 grams per litre of emetic is preferred. 

For some applications the composition of the invention may additionally contain a 
20 purgative, for example magnesium sulphate. The concentration of magnesium sulphate, 
when used, is preferably from 10 to 400 grams per litre of the composition, and more 
preferably from 10 to 100 grams per litre. Higher concentrations of magnesium sulphate, for 
example up to 400 grams per litre, may be used and may continue to provide increased 
purgative effect but such high levels of magnesium sulphate may have an adverse effect on 
25 formulation stability. The composition for use in the method of the invention may also 

contain conventional additive such as an odourant (alerting agent), for example as a pyridine 
derivative, as described in UK Patent No. 1406881, or n-valeric acid. The compositions may 
also comprise a pigment or a dye to give them a distinctive colour. 

Compositions for use in the method of the present invention may be prepared simply 
30 and conveniently by mixing the components. It is generally prefeired to add solid alginate to 
an aqueous solution of the bipyridylium salt, since a more homogeneous composition is 
obtained than when alginate is first mixed into water and an aqueous solution of 



PPD 70214 



-10- 



WpyridyUum salt is subsequently added. For exanq)le the bipyridyUum salt is mixed into 
water optionally in the presence of the emetic and the alginate is then added with mixing. 
Purgative (if used) is added followed by the anti-foam, surfactant system, dye and odourant 
Finally and if desired the pH is adjusted to neutral. Thus a typical order of addition of the 

S components would be: 

a) prepare an aqueous concentrate of the bipyridylium salt containing the desired proportion 
of emetic (typicaBy containing for example 30% to 40% by weight of paraquat ion in water); 
(b) if necessary add a further quantity of watra: to bring the total quantity of water to just short 
of the desired quantity (to allow for final adjustinent); (c) add the alginate; (d) add the 

10 purgative (if used), antifoam (if used), surfactants (if used), dye (if used) and odourant (if 
used); (e) adjust the pH if necessary and (f) if necessary add a final quantity of water to 
adjust all concentrations to the desired values. The composition is preferably stirred 
throughout each stage. 

It will be appreciated that the amount of water to be added in step (b) above will 

15 depend on the initial concentration of the aqueous concentrate conunercially available as 

feedstock in step (a). 

The invention is illustrated by die foUowing Examples in which all parts and 
percentages arc by weight unless otherwise stated. The concentiation of adjuvants is in each 
case given in terms of ttie weight of composition used. The concentration of adjuvant in the 
20 composition is given when it is less than 100%. For example ttie product NANSA HS9Q/S is 
supplied as a 90% by weight solution of sodium dodecyl benzene sulfonate. 

EXAMPLE 1 

A composition (Composition 1) for use in the method according to the present 
25 invention was prepared having the following components: - 



COMPONENT 


CONCENTRATION 


Paraquat dichloride 


200 g/1 (paraquat ion) 


SYNPROLAM 35X15 


31 gA 


AEROSOL OT-B 


22.35 g/1 


MANUTEXRM 


10 g/1 


Magnesium sulphate 


74gA 
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Acetic Acid 


To pH 6.5 -7.5 


Emetic 

2-amino-6-methyl-5<>xo-4-n-propyl-4,5-dihydro-5-triazolo[l^- 
aj-pyiimidine 


1.5 


Water 


To 1 litre 



AEROSOL OT-B contains 85 % sodium dioctyl sulfosuccinate and IS % sodium benzoate. 
SYNPROLAM 35 X 15 is an alk/l amine ethoxylate with a molecular fomiula that can be 
written as R-N(CH2CH2O)xH(CH2CH20)yH where the sum of x and y is 15 and R = C13-C15. 
5 MANUTEX RM is a high M alginate having a low calcium content (0.4% maximum) and a 
1% solution viscosity of 200 to 400 mPas. 

The composition had a viscosity as measured using using a Paar Physica Haake 
MC1+ High Shear Rheometer at 25 at 300 s'^ ("composition viscosity") of 68.0 mPas. 

The above composition was evaluated for skin irritation and demial toxicity using the 
10 published Regulatory Protocol OECD 404 and 402. This showed a significant reduction in 
skin irritancy and dermal toxicity as compared with data on the commercial paraquat product 
not containing alginate. 

Further compositions for use in the present invention are given below: 



Composition 2 



COMPONENT 


CONCENTRATION 


Paraquat dichloride 


200 g/1 (paraquat ion) 


Emetic (As in Composition 1) 


hSgn 


NANS A 1169A 


63,3g/l 


GENAMINT150 


31gn 


MANUTEX RM 


lOg/I 


Magnesium Sulphate 


74g/l 


Antifoam 


0.25g/l 


Colorant 


2.5g/l 


Odour 


2g/l 


Acetic acid 


To pH 6.5-7.5 


Water 


To 1 litre 
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GENAMIN T150 is a tallow amine ethoxylate. NANSA 1169A is a 30% solution of the 
sodium salt of dodecylb^izene sulphonic acid. 

Composition 3 



COMPONENT 


CONCENTRATION 


Paraquat dichloiide 


200 g/1 (paraquat ion) 


^etic (as in Composition 1) 


1.5gn 


NANSA 1169A 


46.7g/l 


GENAMINT150 


42gA 


AEROSOL OT-75E 


21gA 


MANUTEXRM 


9g/l 


Magnesium Sulphate 


74g/l 


Antifoam 


0.25g/l 


Colorant 


2.5gA 


Odour 


O.lgA 


Acetic acid 


To pH 6.5-7 J 


Water 


To 1 Litre 


AEROSOL OT-75E contains 66.5% sodium dioctyl sulfosuccmate and 33.5% ethanol 

Composition 4 


COMPONENT 


CONCENTRATION 


Paraquat dichloride 


200 e/l (paraquat ion) 


Emetic (as in Composition 1) 


1.5gfl 


NANSA 1169A 


63.3g/l 


GENAMINT150 


Sign 


Propylene glycol 


5gA 


MANUTEXRM 


9gA 


Magnesium Sulphate 


74g/l 


Antifoam 


0.25g^ 


Colorant 


2.5g/l 


Odour 


2gA 


Acetic acid 


To pH 6.5-7.5 


Water 


To 1 litre 
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Composition 5 



COMPONENT 


CONCENTRATION 


Paraquat dichloride 


200 g/l (paraquat ion) 


Emetic (as in Composition 1) 


1.5g/l 


NANSO 1169A 


63.3gA 


GENAMINT150 


Sign 


MANUTEXRM 


9g/l 


Magnesivun Sulphate 


74g/l 


Antifoam 


0.25g/l 


Colorant 


2.5gA 


Odour 


O.lg/1 


Acetic acid 


To pH 6.5-7.5 


Water 


To 1 litre 


Composition 6 


COMPONENT 


CONCENTRATION 


Paraquat dichloride 


100 g/l (paraquat ion) 


Diquat dibromide 


SO g/l (Diquat ion) 


Emetic (as in Composition 1) 


2.5g/l 


NANSA 1169A 


46.7g/l 


GENAMINT150 


42g/l 


AEROSILOT75-E 


21g/l 


MANUTEEXRM 


9g/l 


Magnesium Sulphate 


74g/l 


Antifoam 


0.5g/l 


Colorant 


2.5g/l 


Odour 


lOg/1 


Acetic acid 


To pH 6.5-7.5 


Water 


To 1 litre 
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Composition 7 



COMPONENT 


CONCENTRATION 


Paraquat dichloride 


100 g/1 (paraquat ion) 


luetic (as in Composition 1) 


2.5gA 


NANSA1169A 


46.7g/l 


GENAMINT150 


42g/l 


AEROSOL OT75E 


21.1g/l 


MANUTEXRM 


9g/l 


Magnesium Sulphate 


74g/l 


Antifoam 


0.5g/l 


Colorant 


2.5gA 


Odour 


lOg/1 


Acetic acid 


To pH 6.5-7.5 


Water 


To 1 litre 
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Claims 

A method of dermal protection following contact between the skin and a composition 
containing a bipyridylium herbicide which comprises incorporating an alginate in said 
composition. 



PCT Application 

PCT/GB2004/000091 



